[Abstract] Cyclic AMP (cAMP) is a ubiquitous secondary signaling molecule, commonly associated with many bacterial processes, including the regulation of virulence factors, such as biofilms, pellicles and motility (Wolfgang, 2003) . The quantity of available cAMP is controlled by the interplay between the synthesis of adenosine triphosphate (ATP) to cAMP by adenylyl cyclases, and the degradation of cAMP by phosphodiesterase (McDonough et al., 2012) . Adequate quantification of cAMP levels within a bacterial cell is an important step in identifying the impact that secondary signaling molecules play on the regulatory pathway within the cell. The principle of this method is to measure total cAMP levels within a bacterial cell, using crude bacterial whole cell lysate. The Cyclic AMP XP TM Assay kit used in this protocol was originally designed to be used for determining the level of cAMP in eukaryotic cells, however, the antibodies used in coating the wells will react with cAMP from any species and thus can be used for determining levels in bacterial cells. The measurement of cAMP in prokaryotic cells described here is a simple and cost effective method of producing quantifiable results.
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Materials and Reagents
5. Remove bacterial cells from incubator and put on ice, centrifuge sample for 20 min, 4 °C at 8,000 x g, decant supernatant and keep cell pellet on ice; sample can be frozen at -20 °C for up to 6 months.
6. Resuspend the pellet in 3 ml of cooled PBS buffer and keep sample on ice.
7. Set up cell disruptor with a one shot head (pre-cooled to 4 °C); set to 30,000 psi, and process sample, collect lysed cells into a new 15 ml tube on ice.
8. Centrifuge sample at 8,000 x g for 20 min at 4 °C, remove the supernatant and store at -80 °C until required, up to 6 months.
9. Remove 10 μl of sample to quantify total protein in sample using the Protein assay DC™ kit following manufacturer's instructions. 12. Subsequently add 200 μl of Reagent B into all wells used and leave samples to react for 3 min at room temperature.
13. Measure the absorbance of the wells using a Multiskan at 600 nm; create a standard curve using the BSA protein standards in an Excel spread sheet. Then using the equation of the line calculate the amount of protein in your sample. See Note 3 for experimental details, as well as Table 1 and Figure 1 as a representative example.
14. Using the calculated protein concentration of your samples from step 13 adjust the final protein concentration to 1 mg/ml in PBS for cAMP analysis. 2. The method for reading OD600: Under sterile conditions pipette 1 ml of culture into a 1 ml cuvette and measure cellular density at an OD600 length in the spectrophotometer; repeat this every 1 h or until the culture reaches the required OD600 = 0.7.
3. Protein assay using the Multiskan at OD600: after waiting 3 min at room temperature measure the samples in the microtitre tray, then output the data to an excel spread sheet for data manipulation and save. Spread sheet 1 should contain your Multiskan raw data. Then in spread sheet 2 column A row 1 type in BSA standard, column B type in OD600; In column A rows 2-8 type in the BSA standards numbers, in column B type in the Multiskan reads for the BSA standards (see Table 1 ). Then highlight all the data and make a scatter plot with no markers, add a trend line, and then add the equation of the line as well as a title and axis labels (see Figure 1 Add dH2O up to 500 ml pH is adjusted with HCl to 7.4
